We evaluated 1541 patients with aseptic necrosis of the femoral head who underwent prosthetic surgery over a period of 20 years and assessed each implant survival rate depending on the surgucal technique used. The patients were divided into two groups. The first group contained patients with stage II and III of aseptic necrosis, while the second group contained patients with coxarthrosis secondary to the aseptic necrosis of the femoral head. In 20 years, the revision of the bipolar prosthesis in patients with NACF stage III was rated at 1.65%, p=0.0005 and the total prosthesis was rated 7.41%, in patients with secondary NACF coxarthrosis, in spite of 3.98% which was in patients with NACF, p=0.002. The cotyloid was the most frequent cause for the bipolar prosthesis revision and the aseptic loosening of the cup was the most common cause for the total prosthesis revision in patients with secondary NACF coxarthrosis.
arthroplasty Osteonecrosis (ON) was first described in 1738 by Alexander Munro [1] . In 1794, James Russell, professor of clinical Surgery in Edinburgh, published his classic essay on bone necrosis, which was one of the first detailed pathological descriptions of this disease. A clear distinction between septic and aseptic necrosis has not been done so far, but the majority of his cases were septic [2] . Between 1829 and 1842, Jean Cruveilhier, the famous French anatomist, described the overall deformation of the femoral head as a late complication of trauma, probably due to vascular lesions [3, 4] . Kraglund in 1886 and Konin in 1888 described this state in depth [5] . However, in 1936, Freund exposed the first detailed description of bilateral aseptic necrosis of femoral heads [6] . Between 1934 and 1949 Phemister and his associates wrote a number of classic articles on etiology and pathogenesis of aseptic necrosis [7] [8] [9] .
Experimental part
This study is retrospective observational. We evaluated a group of 1541 patients hospitalized in the Clinic of Orthopedics -Traumatology, Rehabilitation Hospital, Iasi. The data was collected from the observation charts in the hospital records and registry of operations from 01.01.1997 to 01.04.2017. Three groups of patients were surveyed in this study: -Group I with 486 cases, of which 368 are men and 118 are women, patients with stage II or III of left, right or bilateral aseptic necrosis of the femoral head (NACF); -Group II, with 1055 cases, of which 496 are men and 559 are women, patients with coxarthrosis secondary to the left, right or bilateral aseptic necrosis of the femoral head (NACF).
Any specific type of intervention or prosthesis were collected from the hospital records of the surgery protocols.
Based on the assumption that there is a difference between the effectiveness of the intervention with bipolar prosthesis hemiarthroplasty and total arthroplasty of the hip (ATS) in patients with NACF, this study wants to highlight aspects related to: the causes of maintenance depending on the diagnosis and the implant used, the rate of revision of the implant according to the diagnosis and etiology.
Results and discusions
1541 cases were investigated and divided into two groups. Patients in group II had a significantly higher age mean overall: 63.14 to 48.36 in group I, p <0.0000001, and gender: men 62.39 years in group II, to 47.72 years in group I, p <0.0000001; 63.08 years for women in group II compared to 51.28 years in group I, p <0.0000001.
During 20 years, the frequency of cases with stage III, III/IV developed relatively similar to the cases with stage IV, except for the years 2003, 2005, 2006 an 2011, when there was a significant increase in cases of stage IV NACF( fig.1 ).
During 20 years, for men, the frequency of cases of stage III, III/IV NACF did not differentiate significantly from the cases of stage IV NACF, with the exception of 2011, when the frequency of cases with NACF stage IV was significantly higher than the cases with stage III, III/IV of NACF (10.08% to 5.71% with stage III, III/IV, p=0.01) ( fig.2 ).
During 20 years, for women, the frequency of cases with stage III, III/IV of NACF was not significantly different from the cases of NACF stage IV, except for 2009, when the frequency of cases with NACF stage III, III/IV was significantly higher that the NACF cases with stage IV (16.1% compared to 9.66% with stage IV, p=0.002) ( fig.3 ).
In group I, the comparison of the frequency of diagnoses by gender showed that: left and right hip cases of NACF occurred significantly more frequently in women: NACF of the left hip 33.05% in women, while 22.28% in men, p=0.008; NACF of the right hip, 43.22% compared to 25%, p=0.0001; but the cases of bilateral NACF occurred significantly more frequently in men: 52.72% to 23.73% in women, p<0.00001 (table 1).
It was found that in group I, there were significantly more frequent cases that needed revision: 13.8% to 5.69% in group II, p<0.00001 (table2), of which turned out to be significantly more frequent cases of: aseptic prosthesis loosening 4.55% to 1.1% in group II, p=0.0004 (table 2) ; prosthetic strain: 1.85% to 0.85% in group II, p=0.04 (table 2); right cotyloid: 1.23% to 0.09% in group II, p=0.001 (table  2) ; bipolar prosthesis strain: 1.23% to 0% in group II, p=0.0002 (table 2) ; septic bipolar loosening 1.03% compared to 0% in group II, p=0.0006 (table 2) . The comparison of the frequency of cases by etiology in the two groups, according to sex highlighted the following: In group II, no significant differences were found between the sexes judging by the common types of surgery. Age ranged in group I from 27 to 84 years, while in the second group, between 28 and 85 years, but the average age of the group II was significantly higher (63.14 years compared to 48.36 years in group I, p <0.0000001) (table  3) .
The comparison of the frequency of uncemented prostheses in the two age groups revealed the following significant differences: in group I there are significantly more frequently used the non-cemented prosthesis in the 26-35 years age group (11.78% vs. 1, 1% in the group II, p <0.00001), 36-45 (35.34% compared to 18.58% (table 3) , in group II, p<0.00001) and in the 46-55 years age group (33.97% compared to 18.58% in group II, p <0.00001) (table 3) . In group II, there are used significantly more frequent the non cemented prostheses in the age groups of 56-65 years old (40.31% compared to 13.97% in group I, p = 0.0001), 66-75 years (30.08% to 4.38% in group I, p <0.00001) and 76-85 years old (5.2% to 0.55% in group I, p = 0.0005) (table 3) .
The comparison of the frequency of use of the cemented prostheses in the two age groups, revealed the following significant differences: in group I, there are significantly more frequently used the cemented prostheses for the age groups of 26-35 years old (6.48% vs. 0% in group II, p <0.00001), 36-45 (34.07% compared to 2.03% in group II, p <0.00001) and 46-55 years old (36.11% compared to 11, 39% in group II, p <0.00001) (table 3); in group II, the cemented prosthesis were significantly more frequently used in the age 56-65 years age group (34.43% compared to 19.44% in group I, p = 0.001), 66-75 years (37.97% compared to 12.04% in group I, p <0.00001) and 76-85 years old (14.18% versus 1.85% in group I, p = 0.0002) (table 3) .
From the total of 1541 cases, in 1019 cases (66.3%) non-cemented prostheses have been used, in 486 cases (31.54%) had cemented prostheses and 36 cases (2.34%) had other devices (table 4).
In group I: the frequency of cases with idiopathic etiology was significantly higher in women: 54.24% compared to 43.21% in men, p=0.02; frequency of cases with corticosteroids was significantly higher in men: 35.33% against 26.27% in women, p = 0.03; the frequency of cases with traumatic etiology, was significantly higher in women: 4.24% to 1.09% in men, p = 0.01; the frequency of cases with chronic alcohol abuse, and other causes, had no significant gender differences ( fig. 4) .
In group II: the frequency of cases with idiopathic etiology was significantly higher in women: 46.61% against 40.61% in men, p=0.02; the frequency of cases with chronic alcohol abuse was significantly higher in men: 30.71% against 14.46% in women, p<0.00001; the frequency of cases with traumatic etiology was significantly higher in women: 26.76% to 17.94% in men, p=0.0003; the frequency of cases with corticosteroids, or other causes, had no significant gender differences ( fig. 4) In group II, there were significantly more frequently recorded cases of left total hip arthroplasty (43.03% compared to 15.23% in group I, p<0.00001) and of total hip arthroplasty (49.67% compared to 23.66% in group I, p<0.00001), and in group I were found significantly more cases of hemiarthroplasty of the left hip (23.87% compared to 0.19% in group II, p<0.00001) hemiarthroplasty of the right hip (25.1% compared to 0.47% in group II, p<0.00001) total revision arthroplasty (7.41% compared to 3.98% in group II, p=0.002) and bipolar revision (1.655% compared to 0.19% in group II, p=0.0005).
Regarding to the frequency of the surgical types, in group I it was found that: in men were significantly more frequent the cases of left hip hemiarthroplasty (26.9% compared to 14.41% in women, p=0.003) in women were significantly more frequent the cases of: total revision arthroplasty (16.95% versus 4.35% in men, p<0.00001); bipolar prosthesis revision (4.24% compared to 0.82% in men, p=0.006); revision, bleeding reduction and fixation (2.54% compared to 0.54% in men, p=0.03); revision arthriplasty of the rod (1.69% to 0.27% in men, p = 0.04); revision surgical reduction (0.85% compared to 0% in men, p = Lee et al have shown that 23% of BPH patients showed evidence of migration of the bipolar head after 10 years of follow-up and mentioned every revision in these patients [11] . Although they found no evidence of osteolysis in patients, the polyethylene wear is still a growing concern in the risk of osteolysis in time. Diwanki reported on the results of the 25 conversions of HPB to ATS with pain relief and functional improvement at a mean of 7.2 years [10] . The subsequent dislocation of the total prosthesis was the most common postoperative complication.
The proportion of failures caused by the migration of the stem or the decrease of its stability was the same or even higher than the proportion of failures of bipolar cups. Articles comparing HPB and ATS using the same type of uncemented stem in order to exclude the influence of the stability of it on the survival of the inner bipolar head, were also published. Lee et al. compared the results of 40 HPB and 31 ATS with the same uncemented stem in the treatment of NACF stage III Arlet Ficat [10] . The authors have shown that patients with HPB had statistically worse clinical outcomes than the ones in group ATS. The incidence of thigh pain was comparable in both groups, but the group of HPB has an incidence of 20% of the groin pain and a 15% incidence of gluteal pain.
Due to poor clinical results and high incidence of migration, the authors concluded that ATS was a better solution than HPB in the treatment of NACF stage III Ficat Arlet. Instead, Chan presented the results of 28 patients treated with HPB, for NACF with bilateral hip and with ATS for the other contralateral hip [11] . Stage III NACF Ficat Arlet has been indicated for HPB and stage IV of NACF for ATS. He published that there is no difference observed in patient satisfaction, clinical evaluation, groin and thigh pain, osteolysis, dislocation or revisions between the two groups [11] .
Lachiewicz and Desman [12] reported the results of HPB on NACF performed in 31 hips in 24 patients with only 48% good or excellent results at a mean of 4.6 years. Nishii et al [13] have reviewed 45 cases of bipolar NACF replacements and found femoral endocortical osteolysis in 26 (58%) of the hips, with an average of 5 years followup.
Our results are consistent with those of recent studies showing that the survivorship of ATS in NACF is significantly improved to the levels observed in ATS for coxarthrosis. Before 1993, the survival rate was reported 38% after 10 years. Since then, the survival rate increased to over 80%, while the rest remained lower in comparison to the arthritis [13 -16] . A recent study of Bedard et al. [18] based on 80 ATS metal on polyethylene in NACF has shown that in 10 [20] included 74 who underwent ATS with ceramic or metal and crosslinked polyethylene head for NACF. The survival rate for the aseptic loosening was 96.6% after 10 and 16 years. The cup was the main reason for major revision, in accordance with previous data [19, 21] . Good osteointegration of the stem allows the keeping of this component during the major revision [23, 24] . Few studies have compared the ATS results between NACF and arthritis [14, 15, 16, 24] . In 1989 Saito et al. [15] reported a comparison between 29 patients with NACF and 63 cases of arthritis of the hip treated with cemented ATS. After a median follow-up of 7 years, the functional results were lower in the group with NACF, which had a 28% increased rate of revision compared to 6% in the group of arthritis (P <0.005) [15] , leading the authors to the conclusion that patients with NACF were at high risk of failure of ATS. Another comparison of NACF and coxarthrosis was reported in 1999 by Ortiguera et al. [16] , which included 94 patients in each group. A Charnley prosthesis of 22 mm was used in both groups. After an average follow-up of 17.8 years, the survival on the major revision did not differ significantly between the two groups. However, the aseptic loosening, especially of the stem, was more common in the group with NACF, which also had a high frequency of revision for the sprain [7 vs 1; p<0.05]. Revision was more common in the subgroup of patients with coxarthrosis, who were younger than 50 years, with a major revision rate of 50%, with aseptic loosening as the reason for revision in 79% of the cases [17] . In 2008, Steinberg et al. [24] reported a significantly higher rate of major revision of the NACF than in coxarthrosis, mainly due to a large number of major revision of the femoral component.
Byun et al. reported ATS results for the thirg ceramic on ceramic generation on young active patients with NACF. They assessed 56 ATS of this kind in 41 patients with a mean age of 25.6 years (range 16-29 years). At a mean follow-up of 7.7 years (range, 6-8, 5 year) osteolysis was not observed and no revision was necessary. Moreover, no ceramic fracture did occur during the follow-up [25] .
Solarino et al. reported long-term results of the third generation ceramic on ceramic ATS on patients with NACF. They used a large ceramic head (32 mm) for 68 ATS ceramic on ceramic in 61 patients with NACF (median age 49.9 years, range 29-72 years). At a mean follow-up of 12.9 years (range 11-15 years) two revisions were made, one for periprosthetic infection and one of excessive abduction of the acetabular component. No ceramic fracture or osteolysis was observed [26] .
Cuckler [27] concludes a rate of 7.2% cumulative review of nine years in the Australian register, and says that rate, erosion of the femoral head aswell as other joint metalmetal complications, should encourage surgeons to use resurfacing ATS with caution and states that refurbishing of the hip is contraindicated in cases of special avascular necrosis with cysts bigger than1 cm in diameter.
Conclusions
During the 20 years revision in patients with bipolar prosthesis NACF in stage III was at a rate of 1.5%, p=0.0005 and for total prosthesis 7.41% in patients with coxarthrosis secondary to NACF compared to 3.98% in patients with NACF, p=0.002. The cotyloid was the most frequent cause in the revision of the bipolar prosthesis and the loosening of the aseptic cup was the most common cause in the revision of the total prosthesis in patients with coxarthrosis secondary to NACF.
